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wsets Embodiments of the invention relate to 
Thls mvention t e>ates to a^ ^ js ^ length of 

^rutnents for the —ton rf geMtIC samp ,es. 

nu c,=,c acd in terms of base pa.rs, and the , ^ as DNA 

Th ere a, several current technic^ f^a * ^ ^ has 
sampl es ,n an automated or semi—* . « ^ ^ 
been demonstrated for DNA analysis is the use of 

el ec,rophores,s (CE) chips. & ^ of very fine capillary 

These devtces comprise a — t0 be analy sed passes 

chaIfflels are etched and fined with a g « ■ ^ o( 

along the capillary channe, under ^ the channel at different 

the material - for example, nucleic acifc P * ^ ^ t0 a 

raKS depending on the relative molecular weights 

separation by molecular weight. radioactlVe or 

Current technic^ use photograph <e - ^ A 

tumescent tags attached to *e nucieic ac, J , ^ ^ ^ ^ 
qulcte r but expensive aiterative ,s to use pho*h « ^ ^ ^ 

saf e use and disposal of these is a ma )0 r problem, 

technical input. are relatW ely slow. In any 

currentemissiontechnia.ue,suchasCE-las ^ ^ ^ ^ me 

.rrent techm,ues and avoiding the use b ^ maIerial 

p C T,GB96/0U2 1 discloses an elecu P ^^^^ 
components are dr,ve„ , ^ ^ flom one side of the 

components is detected by directing 
wb es towards a detector at the other side. 
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forced in substrate- means " d " °" " ^ ^ ^ channeis 

5 — sdependsonthereiat, y J~ ~ - - samp.e aIong tte 
— - a radiatton detectM djsposed on • . 

detect the presence of er Sld <= of *e channel array so as ,„ 

The invention addresses rh* 
' — ~* ™y Jit b :i; r '7 » — > new section of 
-lysers. !„ particular , fc wh ™" "» «""■ *«* and piastics of previous 

r::;:r s - — ~:r: e - of 

le.g. DNA fragments) separated components 

costs, safety and ease of djsposa] °' abels > located benefit » mnning 

Embodiment r>f • 

Wich might te 6 hours 8 eXam P fe - * «q«nce of 500 base p airs 

-hieved in 10 m i„u,e< , " * " "Crests ,echni q „ 

e couJd be 

^ca„ ari se because « * ^ «** 

^ labeis, whereas m embod y "» 1Sotr °P'o e misslon ch ar ac,e„ sll cs of 

*" ^ * substantia,,, the si " ^T" "* ^ °' 3 

activity a „d signal-,o-noise ratio ,„ k • mpmved deKc «<"> 

Events of thl Z^7^ ™ 
-* .0 accompany a „ 

*— * re ,a,ive,y untramedTnlL! » 3 — couid be 

coupied .0 the potential , 0 w cost of T""* ^ ^ Which ' 

. — xzassrs 
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and even on — al "^J^^^M 
Emboduttentsoftheuwenuonwtllno 

[oan =mbodnnent of the invention; 

> — — — 

prototype embodiments of the — ' ^ t0 cmb odim=nts of the 

Referring now to Figure !, an grown or 

^entton — es an array o, : — ~ ^ ^ , „ 2 0 of 

d eposited (e g. b, CYD, or etched exctn > — ^ polymer , 
4iam ond, sapphtre (prefer* coated » - J 

possibly depose on a substrate o a * ^ ^ ^ fldd 
LtparttaUyftUedbyapoiyacryiumdegeland 

pairs- for DNA samples) of the —em. ^ ^ ^ . ^ 0M0 

Ult raviolet Ught front a light sou. ^ rf 1)ght 

" nts or bands as they pass along the — • ^ ^ ^ ^ 

, *v, of 9 nm a mercury lamp 
At a wavelength of 253. ynm, 

* S °i: chattel ,s less *an ,0 p. deep (P— about ,0 ,» deep) , less 
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- POlad,, of the ^ feId . e J te < the other, and ^ 
5 This proKSS , ^ ~ : - - the samples „ ^ ^ 
5 results averaged. y e ' g ' several hundred times and the 

Results can be obtained by detect™ ,h ,• 

Pabular point in the channel or " f ~ s P« a 

—» - - c 0mW ned: ;;rr; per r 8 a F ° uriw - - 

Cities a l0 „ g the chaime , * ^ ° a P-d pixe , detectors (q ^ 

ana.yser is thus , velocity , / ^ PCT <®*«>0«5). The outpu , Qf 

« » PCT/GB96/0U2! and analysed dire" " ^ ^ 

A poly mer or diamond lid can h, • 
contamination. *" " " ed *e chattels ,„ avoid 

%ure 2 is a schematic plan view of,; 
substrate about 20 mm x 20 mm in area ah- „ embodied «» a 

-tree suture o f electrodes SOuZ^T^^^'''^ 

» applied along each channel. Typical 1 " " *«* 

channels may be about 3 k V. P ° teM ' al b ™™ ends of the 

^ed as substantially circu^r are^ o e " " ^ ^ ** « 

can be filled with a rob ^ ""'"»' «™ to the ^ 

GmbH. ° b0tK mCr « apparatus available from Evo[ec 

Figure 2 sli 

electrophoresis aic^"^? * .V^ ° f « ~» 

- - -A mput rCiT ,l,, l ,n,rti ' * "* f - « 

-i'ched between we„s and separation " Cham,e1 ' ° NA ^ 
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also relatively easy » * — Il-o^—e, s o f - — ,n 
Flg u re s 4 and 5 so— about M0 ^ (Bgutc 4) and one 

„, .h* relevant wavelength is posiuuu 
source 100 operating at the relevant 

onto the analyser. ^ is mlde at least partially 

ln Fl gure 4, the ,ower surf* ,1 ^ ^ ^ ^es on 

non-transparent by a treatment such as g ^ ^ ^ as a 

me surface H0. electron-hole ^ ^ ^ ^ suriace UO an. a aeposite, 

be amplified by an amplifier 130. ^ UQ fcy depositing an 

The signal connections can be mad ^ 

electrically conductive tract up the inside ^ ^ ^ components 

The calculation or detection of the rd , be ing te difference 

bel weenthe source and 

m detected light leve.s with and without the band ^ ^ 

data processing apparatus such as a genera! purpose 

„ receive the output from the detectors. ^ ^ „ each 

Ths source and/or detector can he « ^ ^ ^ ^ 

cnannel, or can be formed as an array of pixel 

on each channel at once. , , m are *at the absorption of the light by 

T „= advantages of operation at 200 am ^ ^ ^ is 

ms DNA fragments is about 10 times higher *a ^ ^ (te 

weighed against the convenience of operation 

mercury lamp) can be used. at 253 nm («• for 

Figure 5 shows a similar arrangement 
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6 

example, at any wavelength near to „^ u 

>30 between each cha^e, and th e w ^* ^ ^ »*° 3 ««— «• *■ 
though the contents „ f te channe , s ™ 100 ^ » «*» <* incident light 

- - AI z:; r: r •*> « - - - 
de r - — - L a z: : ~ : source ^ 

as the underside of the sub<rr^ a - n What is draw " 

p ta cc umn u Mb e de l: "I, ^ ele ~' e - «- and a 

*• > and „. m « alli ;: d i T 8 a " d,fferencc * — 

The systems of Figures 4 and 5 can be operated at diffr 
■« Particular the system of Figure 4 cou ld be Md 
Hgure 5 at about 260 nn, " « »«* 200 ™ «- *« of 

diamond as a substrate has a number of particular advantages- 
') tt » chemtcaily inert, hydrophobic ^ m ^ 
«" i. has good therma, conductivity about 5 , iT ^ 
embodunems of the i„v^™ U ™ DetKr C °PP«. so that in 

("i) it is relatively transparent to UV light and in , 

■ransparent materials known at 257 nm ? " °" e ° f te ™» 

£2=rssss~ 

obtamed for 2 ng / uL D NA. rati ° of 20:1 " 
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CLAIMS 



1. An analyser comprising: 

a substrate of diamond, sappiure or P V ^ ^ ^ substrate; 

T^^rz. — — 

diamond. 

13 , An analyser aceordmg to cla,ml,.n J 
l^acoaclngofnanocs.11^— . 

,. lt0 3 to which the channels are 
4 .nana.seraccor^toa.oneo.c^noS, 

, 0 less than 250 urn deep. 

^^whlch^channelsarelessthanUOum 
5 An analyser accordtng to clatm 4. mw 

deep. 

neofthe receding claims, in which the 
„ 6 An analyser according to any one of th P 

channels are less than 200 urn wide. 

„ f to preceding claims, in which the 
7 An analyser accordtng to any one of the P 

cte nnels are less than 100 urn wide. 
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;hanneis «>- 

radiation source comprises an u 
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9 An analyser according to claim » • 

operable to generate uJtraviol t * » <* Iignt S0UrC e 1S 

10 - An analyser according to claim « , • 

pm, *>y «*» "tovkte light omo ^ interior 

^ am,yser wording to claim in • . 
channe, an, ae radiaIion ^ » *** * focusing formatio „ s ^ 

f ° C ^ fo ~andthe radiation detector. 

^^"Sin^ * <- tne 

tera dia,i„ n Co ;i °r; d on a ^ substrate - • 

of sem.conductor materjal «" be »« Ataacd on the ft^ subs(rate 

13 - An analyser according to c i aim „ . 

c,a ml2 , mwhichthesemjcontoor ^^ 

14 ' ^ ^iyser according to claim 11 

f — ^^:rv — 

16 - Anana,yser wording to claims • „■ 

S ^ce of each channel. " ^ ^ ^-re fonned at a lower 

17 ■ An analyser according to claim i < • 
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